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PO3PAXYHOK BYAIBENIbHUX KOHCTPYKLIA 3 YPAXYBAHHSAM IX CYMICHOI POEOTU 3 OCHOBAMM

A. C. MopryH
I. M. MeTb
B. I. liHeBCcbkMin

B cmammi posansHymo nogediHKy mnid cmamu4YHUM HaeaHmMaxeHHsIM 36ipHOI 3ani306emoHHOI
KOHCmpyKuii npomucniogoi 6ydierni 3 ypaxygaHHsIM CyMICHOI pobomu Ha3eMHOI YaCmuHU KapKacy 3 IpyHmo-
8010 0CHOBot0. 3a donomozoro K Lira 3modenibogaHO 8paxy8aHHSI 8UMYLEHO20 OCidaHHs orop rnpu po3pa-
XYHKY 20pU30HMarbHUX erleMeHmie KOHCMmpyKUil ma eu3HadyeHo meHOeHUilo nepeposnoldiny eHympillHiX

3ycurb.

Knroyoei cnoesa: cymicHa poboma, modentosaHHs, nepeposnodin 6HymMpiwHIxX 3yCuslb HarnpyXeHo-

OeghopmosaHuli cmaH, ocidaHHs1 orop.

MocTtaHoBka npobnemu. CydyacHoMy eTany po-
3BUTKY METOAIB pO3paxyHKy OyaiBENnbHUX KOH-
CTPYKLIA BnactuBa TeHOEHUis BUKOPUCTAHHS 4umC-
nosux metoais Ta EOM. AkTyanbHiCTb npoBefeHux
AocnimpkeHb 00yMOBreHa TUM, Lo Npu ekcnnyaTtauii
cnopyn MpPaKkTUYHO 3aBXAW B HAsBHOCTI Hepis-
HOMIpHi gedopmauii X rpyHTOBMX OCHOB, KOTpI
BMKNMNKaKOTb Nepeposnogin 3ycurb B OKPEMUX KOH-
CTPYKTMBHUX €feMeHTax Ha3eMHOi YaCTUHWU Cropy-
on.  ExkcnepumeHTanbHi  gocnigkeHHs  nigTeBep-
OXKYI0Tb, WO 338 TaKMX YMOB (HasiBHICTb BUMYLLEHOrO
ocigaHHsa onop) OyaiBenbHUI 00’EKT 3HAaXOAMTLCS B
aedopmMoBaHOMY CTaHi, WO BUKNWKAE 3MiHY I1X
HanpyxeHo-gecdopmosaHoro  craHy (HAOC). VY
3ani3obEeTOHHNX  KOHCTPYKLIsSIX — crnocTepiralTbes,
KpiM npyxHux gedpopmauini, Takox gedopmadii He-
MPYXHi: TEKy4yoCTi, MOB3YYOCTi, ycaaku, Temrepa-
TYPHIi, 3MilLleHHa onop Ta iHWi. Yepes ue Hanpyxe-
Ho-gedopmoBanun ctad (HOC) Oyaisenb Sk B ymo-
Bax ekcnsyaTauii, Tak i Ha MeXi Hecy4oi CpOMOX-
HOCTIi CYTTEBO BiOpi3HAETLCA Bif CTaHy, BU3HAYEHOro
i3 po3paxyHKy L€l X cucteMn gk npyxHoi. [Npu pocTi
HaBaHTa)XXeHb, MPONOPUIMHMUX OOHOMY MnapameTpy,
HOC cuctemmn 3poctae B GinblIOCTI BUMNaAKiB He-
nponopuiHo uUboMy napameTpy. CniBBigHOLIEHHS
MDK Pi3HUMK HanpyxXeHHAMU Ta Aedopmauigmm
3MiHIOIOTBCS B [0BONI LUMPOKUX Mexax. HenpyxHi
Aedopmaldii Nnpn3BogaTbL A0 Nepepo3noginy 3ycusb,

AKMA HepIgKo 34IMCHIOE 3HAYHMKW BMNNUB Ha Hecy4dy
30aTHICTb  KOHCTPYKLiA, >KOPCTKICTb | Tpilm-
HOCTINKICTb.

MeTta poboTu — HanpaulBaHHA METOOUKM
B3aemopii cropya 3 rpyHTOBOK OCHOBOK AN Kinb-
KICHOI OuiHKM uiel B3aemogii, Bnnmey ii Ha HOC Ta
BM3HAYEHHS pe3epBiB HECY4Oi CMPOMOXHOCTI KOH-
CTPYKLUIN Ta IX CMCTeM, OCKifTbKU OCiAaHHA onop npw-
3B0OUTL OO0 Mepepo3nofiny 3ycunb, SIKUA Hepigko
30INCHIOE 3HAYHMIN BMNMB Ha HECY4Yy CMNPOMOXHICTb
KOHCTPYKLR, XXOPCTKICTb Ta TPILLUHOCTINKICTb.

BpaxyBaHHA nepeposnoainy 3ycunb crpusie
Ginbl MOBHOMY (SIKICHOMY) BigoOpa)KeHHIo npolecy
cyMmicHoi poBoTn cuctemm B NpOLECi ekcnnyaTauii,
BIpHIN oOUiHUI ekcnnyaTauiiHuX $IKOCTEN CUCTEMM,
WO CcnpuaTUME MNPOBELEHHIO 3axofiB Onis MoKpa-
LLEHHS1 BIacTUBOCTEN E€NEMEHTIB CUCTEMU, NiOHAT-
THO )KOPCTKOCTI Ta 3MEHLUEHHIO TPILLUHOCTIMKOCTI.

[MOsICHEHHIO 3HAYHOrO Nepepo3noAiny 3ycunb B
nepudepiriHii YacTuHi kKapkacy 6ygisni MoXxyTb cny-
ryBaTtu uikasi gocnigpkeHHs Tewnnopa [1. B. HaBegeHi
B KkHM3i "OcHOBbI MexaHwku rpyHTOB" [4]. [o-
cnigpKyBaBCcs BMMMB OCidaHHS OOHOrO i3 OKpeMmx
dyHOAaMEHTIB Ha BEeNWUUHY [OBaHTaXeHb Ha iHLUi
dyHOameHTHM, ToOTO  BNAMBY  HEPIBHOMIPHOro
ocCigaHHs Ha Nepepo3noain peakui B onopax 6anku

(puc. 1).
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Puc. 1. MNepeposnogin 3ycunb B onopax 6ankax 3anexHo Bif piBHA po3TallyBaHHS OMop: BiAPMB Big KpanHix onop (a);
He3HayHe NigHATTA cepenHboi onopw (6); yci onopy Ha 0OQHOMY PiBHI (B); HE3HAYHe OMNyckaHHA cepeHboi onopw (r); 3a-
BMCaHHSA Ha KpaKrHix onopax
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Cawme uelt BUNadoK BUHUKAE B pearnbHii poboTi
Kapkacy OyaiBni 3a yMOB BpaxyBaHHsi OcigaHHs oc-
HoBMW. [lpn 3HaA4YHOMY OcCiAaHHi LeHTpanbHOI onopwu
(kpanHsa cuTyauisa, puc. 4.6, O) MOXe BUHUKHYTU
BMNaAoK BUKIIOYEHHS 3 pobOTH LieHTpanbHoi onopw,
Lo Npu3Bede A0 3aBWCaHHSA Banku Ha KpanHix ono-
pax. Ha puc. 1, a, B BigobpaxeHo BMNagoK NigHATTSA
piBHS cepenHbOi OMOpU Hag KparHiMK, Lo MOXe
NPM3BECTM OO0 MPOTUNEXHOI KapTUHU — 3aBUCAHHSA
Gankn Ha cepegHin onopi. B obox Bunagkax Ha-
ABHICTb HEPIBHOMIPDHOCTi OCidaHHs (NigHATTSA) onopwu
BUKNWKAE 3HAYHUM Nepeposnofin 3yCunb, WO i
NiATBEpOXYOTb AaHi YNCNOBOro MOAernoBaHHSA Kap-
kacy 6ygieni. Bnnus uboro edekty 3a BucHoskom O.
C. lopogeubkoro [2] "npuBoauWTb B 34MBYBaHHSA
haxisuiB, SKi BU3HaYaOTb 3yCUNNSA Y BEPTUKANbHUX
eneMeHTax 3a BaHTaXHUMW MroLamun, a CyMiCHUI
PO3paxyHOK 3 I'PYHTOBOK OCHOBOIO MOKa3ye 3HAYHI
BigXuneHHa".

B cTaTTi 3MogenboBaHO NoBeAiHKY Nig cTaTud-
HMM HaBaHTaXeHHsM 36ipHOi 3anizobeToHHOI peb-
puctoi nnutn nepekputTa (I = 6 M) NPOMMCROBOI
Oygnieni HadpTonepepobHoro komnnekcy. Crnopyaa, B
CKNnag sfKoi BXOAUTb NnuTa MNepekpuTTs, Mae none-
peHi Aedopmadii B pe3ynbTati NpocifaHHsA rpyHTY
OCHOBW Yepes3 3amMouYyBaHHS 3 BOAOMPOBIAHUX KO-
MyHikauin. lMonepegHi aedopmadii ocHoBM BU3Ha-
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YEHO IHCTPYMEHTanbHUM OBCTEXEHHAM MPU MOHITO-
PUHIY TEXHIYHOrO CTaHy cuctemu. Ha ocHOBI AaHux
no pesynbTaTax OOCHIMXEHb KOHCTPYKLUIA NnuUT ne-
PEKPUTTS MPONbLOTOM 6 M, OTPMMaHUX Ha OOChigHO-
My MORIroHi, NpoBeAeHoO CchiBCTaBneHHa gedopma-
TUBHWUX XapaKkTepUCTUK KOHCTPYKLII 3 pe3ynbTaTtamu
po3paxyHkiB Ha MK LIRA.

[na BM3HAYEHHS CTeneHs BiANOBIAHOCTI Moae-
moBaHHa HAOC nnvTu nepekpuTTs 3a YUCNOBUM
MCE nponoHoBaHoOi po3paxyHkoBoi mogeni Ha [K
LIRA npoBegeHo TecTyBaHHA OTPUMAHUX pPoO-
3paxyHKiB 3 pe3yrnbTataMmy ekcrnepumMeHTanbHuUX Oo-
CnifpkeHb Ta 3 pesynbTaTaMuM BiAOMUX KIACUYHUX
metodiB  OypiBenbHOi  MexaHiku, puc.1  (gis
pO3MnoineHoro HaBaHTaXXeHHs 6e3 BpaxyBaHHs Ta 3
BpaxyBaHHSM BUMYLLEHOrO OCifjaHHs onop).

Mpn mopentoBaHHi NPOCTOPOBOI MoAeni NAnTn
daktnyHux  nepetuHie  (Ely=20250 kH-m2  Ely
=40500 kH-m2) TpmBumipHumn CE posrngHyTo ABi
yMOBU 0OOMNMpaHHsA: XOpCTke 3 000X CTOpiH, Ta
LIapHIipHE 3aKpinneHHs npaBoi OMopU W XXOPCTKO
3akpinneny niesy onopy (puc. 2). MNpn MoaentoBaHHi
NAUTU MOZENIOBAsNIOCh 3MILLIEHHSA OAHIET i3 onop Ha

A=2 cm. 3rigHO JaHWX iHCTpyMeHTanbHMX obcTe-
XeHb (puc. 2).
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Puc. 2. 3miHa 3ruHanbHUX MOMEHTIB B rOPU30OHTarNbHNX efeMeHTax cnopyau
npuv BpaxyBaHHi BUMYLLEHUX OCifaHb OCHOBU

PesynbTtatv umucnosoro gocnigxeHHs 3a MCE
(MeTogoM CKiHYEHUX erleMeHTIB) mokasarnu, Lo npu
Aii Ha KOHCTPYKLUit0 HEpiBHOMIPHMX OCidaHb BUKOPU-
CTaHHA MPUUAHATOI MoAeni onpaBAaHO, Tak K pe-
3ynbTaTu pO3paxyHKy cniBnagawTb 3 AaHuMu
HaTypHUX BMNPOOyBaHb. Taknm YMHOM, BpaxyBaHHSA
B pospaxyHkax HOC HaseMHWX KOHCTPYKLIN BUMY-
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WweHnx aedopmadin onop (To6To cymicHoi poboTu 3
OCHOBaMM) npuBoauTb A0 Binbll sKiCHIWOI (pearnb-
Hoi) kapTmHu ix HOC Ta BuABMSE 3Ha4YHWMNA nepe-
po3noain 3ycunb. Tak 3ycurnng B ropuM3oHTanbHUX
ernemMeHTax cnopyau (nnmTax) 3Ha4dHO 3pOCTalTh B
HanpPsMKy, NPOTUIEXHOMY BMMYLLEHOMY OCiAaHHHO.
AHanoriyHa KapTuHa crnocTepiraeTscs i B purensax
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(Hepo3pisHMx Gankax crnopyau) nNpy BpaxyBaHHI [0
BNacHol Baru LWe i BMMYLLUEHOrO OCiAaHHs onopw,

puc. 3. 3ycunnsa B ocigaroumx onopax 3MeHLUYTbCS
HaBITb i3 3MiHO 3Haky [3].
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Puc. 3. MNepeposnoain 3armHansHNX MOMEHTIB B HEPO3pPi3HMX Bankax npu BpaxyBaHHi BUMYLLEHOMO OCiAaHHS onop

BucHoBku CYMIiCHOi pobOTM 3 OCHOBaMW € akTyanbHUM AN

1. MNepepo3nogin 3ycunb B HA3EMHI YaCTWHI | CbOrOAEHHS!, OCKiNbKM [03BOSsiE€ HAMGINbLW HaginHO
cnopyan npu3BoauTb OO0 MiABMLIEHHS HeCy4oi | Ta edeKTMBHO BMKOPUCTOBYBaTW MaTepian, WO €
CMPOMOXHOCTI CUCTEMW, TOMY BpaxyBaHHS LUbOro | AOUINbHUM, BPaxoBYHOUYM iX BCE3pOCTa4y KOLUTO-
po3noginy Moxe NpM3BeCcTn OO eKOHOMII MaTepianiB. | pUCHY BapTiCTb.

2. TlpoekTyBaHHA CNOpyA 3 YypaxyBaHHSAM iX
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B cmammi posansHymo noeeldiHKy mnid cmamu4YHUM HaeaHmMaxeHHsIM 36ipHOi 3ani306emoHHOI
KOHCmpyKuii npomucriogoi 6ydierni 3 ypaxygsaHHsIM CyMICHOI pobomu Ha3eMHOI YaCmuHU Kapkacy 3 IpyHmo-
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XYHKY 20pU30OHMAasbHUX €/1eMEeHMIi8 KOHCMPYKUil ma 8u3Ha4yeHO MmeHOeHUir nepeposnodiny 8HymMpIilHIX
3ycurb.

Knroqoei cnoea: cymicHa poboma, modesnosaHHs, Nepepo3nodin 8HyMPpPIWHIX 3yCuslb, HarnpyXeHo-
OeghopmosaHuli cmaH, ocidaHHs1 orop.

MopayH A. C., Memsb WU. H., luxesckuli B. . PACYET CTPOMUTE/IbHbIX KOHCTPYKUUA C
YYETOM UX COBMECTHOU PABOTbI C OCHOBAHUSIMU

B cmambe paccmompeHo nogedeHue rnod cmamuyeckol Hazgpy3kol cbopHol xerne306emoHHoU
KOHCMPYKUUU MPOMbILWIIEHHO20 30aHusi C y4yemoMm coemMecmHol pabombl Ha3eMHOU 4Yacmu Kapkaca C
epyHmMosbiM ocHogaHueM. C nomowbto [1K Lira cmodenupogaH ydem 8biHYXXOeHHO20 CMeUleHUs orop rnpu
pacyeme 20pU30HMAarbHbLIX 3/IEMEHIMO8 KOHCMPYKyuUl U ornpedenieHbl meHOeHUuU nepepacrnpedeneHusi
8HYMPEHHUX ycusnud.

Knrodesble cnioea: coemecmHasi paboma, modenupogaHue, rnepepacrnpedesieHue 8HympeHHUX
yecunud, HanpsixeHHo-0eghopMuposaHHOe COCMOosiHUe, ocedaHue oriop.

Morgun A., Met I., Ginevsky V. CALCULATION OF BUILDING CONSTRUCTIONS WITH SOIL
BY THE COOPERATION OF THE WORK

Building structure in the process of its existence is in constant contact and interaction with soil basis,
that is why reliable and economic design solution of the building can be obtained applying stress—strained—
state analysis of joint functioning of "base—foundation—building" system.

Modern practice of calculation substantiation of the system "base—foundation—building" is possible only
by numerical modeling and modern computers, taken into consideration real rigidity of building itself and real
properties of soil of construction site.

The research considers the problem dealing with the character of connection between various ele-
ments of the system "base—foundation—building", considered within the limits of one problem. Modeling of
stress—strained—state of above—ground level part of the system is carried ant in 3D model, applying numeri-
cal method of finite elements. Mathematical model of functioning of nonlinear environment of the soil was
described by Vol'ter differential equations of Il-th kind, solution of which was realized by numerical method of
finite elements. Analysis of the problem start with consideration of flat frames—skeleton of the building.

It is defined, that in flat frames settling down of columns of the building results in considerable redistri-
bution of efforts. Longitudinal forces in columns of peripheral area of the building are increased. Taken into
consideration of building settling down leads to emerging of additional bending moments and corresponding
increase of lateral forces.

In order to transform the obtained picture of efforts redistribution in flat frames while taking into account
the work of soil basis into the category of facts for spatial models of building, numerical research of interac-
tion of surface and underground parts of "base—foundation—building" system on real building was performed.

Analysis joint functioning of real building system confirms, that settling down of the building causes ap-
pearance of additional bending moments, lateral and longitudinal forces in above—ground part, which prede-
termine the redistribution of stress—strained—state in the building.

Key words: cooperation work, modelling, redistribution internal efforts, stressed — strained state,
depression of supports.
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